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(57) ABSTRACT 

A combination of strap and buckle for diving ?ns has a heel 
strap 3 and a buckle 6. The heel strap 3 has ?rst locking teeth 
21 formed thereon and a top portion 31 of the buckle 6 has 
its inner surface facing the heel strap 3 in the vicinity of its 
rear end formed in its transversely middle Zone 39 With a 
depression holloWed out by a dimension deeper than a 
height of the ?rst locking teeth 21. 

1 Claim, 6 Drawing Sheets 
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COMBINATION OF STRAP AND BUCKLE 
FOR DIVING FINS 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to a combination of strap and 
buckle suitable for diving ?ns. 

RELATED ART 

In the accompanying drawings, FIG. 5 is a perspective 
vieW shoWing one of diving ?ns 101 disclosed in Japanese 
Patent Publication No. 1989-38510B as partially broken 
aWay and FIG. 6 is a sectional vieW taken along a line 
VI—VI in FIG. 5. It should be understood here that, in FIG. 
6, the buckle 106 made of hard plastic material is shoWn in 
a sectional vieW and a heel strap 103 made of soft rubber is 
shoWn in a side vieW. This buckle 106 serves to connect the 
strap 103 to a rear end of a foot pocket 102 and to tighten 
the strap 103 around a ?n Wearer’s heel. The buckle 106 
comprises a sheath-shaped ?rst coupling member 104 and a 
second coupling member 105 Wherein the ?rst coupling 
member 104 is mounted on the rear end of the foot pocket 
102. The second coupling member 105 has a insert portion 
114 releasably attached to the ?rst coupling member 104 and 
a holding frame mechanism 115 serving to hold the strap 103 
draped around a pin 119 provided in the holding frame 
mechanism 115 as its component. This holding frame 
mechanism 115 includes movable locking means 120 sup 
ported by a shaft 123 and biased by a spring 128 so as to be 
rotated clockWise as vieWed in FIG. 6. The second coupling 
member 105 is formed on its loWer surface With a second 
locking tooth 124. The strap 103 draped around the pin 119 
of the holding frame mechanism 115 is formed on its one 
surface With a plurality of ?rst locking teeth 121 arranged in 
longitudinal direction of the strap 103 so that one of these 
?rst locking teeth 121 may bear against the second locking 
tooth 124 in a direction indicated by an arroW 129 in FIG. 
6. The second locking tooth 124 is moved off upWard from 
the ?rst locking tooth 121 as the movable locking means 120 
is rotated against the biasing effect of the spring 128. 
Thereupon, the strap 103 may be pulled in the direction 
indicated by the arroW 129 to move the strap 103 in a 
direction in Which the strap 103 is slackened. Each of the 
?rst locking teeth 121 has an inclined rear surface 121A so 
that the rear surface 121A causes the movable locking means 
120 to ?oat as the strap 103 is pulled in the direction 
opposite to the direction indicated by the arroW 129. In this 
Way, the strap 103 can be moved in the direction in Which 
the strap 103 is tightened. 

In the convention combination of buckle 106 and strap 
103 as shoWn in FIGS. 5 and 6, the rectilinear strap 103 is 
draped around the pin 119 so as to be forcibly ?eXed in U 
or V-shape. The strap 103 normally tends to restore its initial 
rectilinear state, i.e., tends to move in a direction indicated 
by an arroW 140 in FIG. 6. Consequently, one of the ?rst 
locking teeth 121 bears against a rear end 115A of the 
holding frame mechanism 115 from the right as vieWed in 
FIG. 6 as the strap 103 is pulled in the direction indicated by 
the arroW 129 and often prevents the strap 103 from 
smoothly moving in the direction indicated by the arroW 
129. Thus, operation of slackening the strap 103 Would take 
much time. 

It is an object of this invention to improve the conven 
tional combination of buckle and strap so that the strap can 
be smoothly moved and slackened Without taking much time 
and labor. 

DISCLOSURE OF THE INVENTION 

According to this invention, there is provided a combi 
nation of buckle and strap for diving ?ns adapted to couple 
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2 
a heel strap to a foot pocket and at the same time to 
adjustably tighten the strap around a diver’s heel. 
The strap is formed on its one surface a plurality of ?rst 

locking teeth arranged intermittently in a longitudinal direc 
tion of the strap, each of the ?rst locking teeth extending in 
a transverse direction of the strap so as to leave transversely 
opposite side edge portions of the strap free from any tooth. 
The buckle comprises a sheath-shaped ?rst coupling mem 
ber and a second coupling member releasably engaged With 
the ?rst coupling member and having front and rear ends, 
Wherein the second coupling member comprises an insert 
portion formed adjacent the front end so as to be releasably 
engaged With the ?rst coupling member and a holding frame 
mechanism formed adjacent the rear end Within Which the 
strap is draped around so as to be movable in the longitu 
dinal direction of the strap. The holding frame mechanism 
includes a movable locking piece pivotally supported by the 
holding frame mechanism. The movable locking piece has a 
second locking tooth normally biased by springs to bear 
against the ?rst locking tooth and thereby to prevent the 
strap from moving in a direction in Which the strap is 
slackened and pivotally moved upWard aWay from the ?rst 
locking tooth against the biasing effect of the springs, 
alloWing the strap to move in a direction in Which the strap 
is tightened, as the strap is pulled in the direction in Which 
the strap is tightened. In the vicinity of the rear end, the 
holding frame mechanism presents an inverted U-shaped 
section de?ned by a top portion and a pair of lateral portions 
depending from transversely opposite side edges of the top 
portion Wherein a pin around Which the strap is draped 
eXtends betWeen the pair of lateral portions beloW the top 
portion and a loWer surface of the top portion has trans 
versely opposite side edge portions bears against the strap 
disposed betWeen the loWer surface and the pin so that the 
transversely opposite side edge portions of the strap eXtend 
ing outside the ?rst locking teeth may slidably move and 
transversely middle Zone of the loWer surface of the top 
portion is holloWed out upWard by a dimension deeper than 
a height of the ?rst locking teeth so that the ?rst locking teeth 
can move in the longitudinal direction of the strap. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing one of paired diving 
?ns. 

FIG. 2 is a sectional vieW taken along a line II—II in FIG. 
2. 

FIG. 3 is an exploded perspective vieW of a second 
coupling member. 

FIG. 4 is a sectional vieW taken along a line IV—IV in 
FIG. 1. 

FIG. 5 is a perspective vieW shoWing one of the diving 
?ns of prior art as partially broken aWay. 

FIG. 6 is a sectional vieW taken along a line VI—VI in 
FIG. 5. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

Details of a combination of buckle and strap according to 
this invention Will be more fully understood from the 
description given hereunder With reference to the accompa 
nying draWings. 

FIG. 1 is a perspective vieW shoWing one of diving ?ns 1 
incorporated With a combination of buckle and strap accord 
ing to this invention. The ?n 1, a strap 3 and a buckle 6 in 
this embodiment present appearances substantially similar 
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to those in the embodiment of prior art. The combination of 
buckle and strap basically comprises the strap 3 serving to 
tighten a ?n Wearer’s heel and the buckle 6 serving to couple 
the strap 3 to a rear end of a foot pocket 2 of the ?n 1. The 
strap 3 is rectilinear and made of soft rubber material. As 
shoWn, the strap 3 is curved to describe a circular arc and has 
opposite ends draped around the respective buckles 6 so that 
a length of the strap 3 can be adjusted. The buckle 6 
comprises a sheath-shaped ?rst coupling member 4 mounted 
on the foot pocket 2 and a second coupling member 5 
releasably engaged With the ?rst coupling member 4 
Wherein both of these coupling members 4, 5 are made of 
hard plastic material. 

FIG. 2 is a sectional vieW taken along a line II—II in FIG. 
1 and FIG. 3 is an exploded perspective vieW of the second 
coupling member 5. It should be understood here that FIG. 
2 shoWs the strap 3 in a side vieW. The ?rst coupling member 
4 is similar to that of prior art as shoWn in FIGS. 5 and 6 in 
that a ?ange 9 of a locking projection 7 formed integrally 
With the ?n 1 bears from the inner side against a peripheral 
edge portion of an opening 12C formed in the vicinity of a 
front end of the ?rst coupling member 4. 

The second coupling member 5 has front and rear ends. 
This second coupling member 5 is formed adjacent its front 
end With an insert portion 14 adapted to be retractably 
inserted into the sheath-shaped ?rst coupling member 4 and 
adjacent its rear end With a holding frame mechanism 15 
Within Which the strap 3 is draped around a pin 19 provided 
in the holding frame mechanism 15 as its component. The 
insert 14 has a guide arm 16 and a pair of locking arms 18 
extending in parallel to each other With the guide arm 16 
therebetWeen. As the insert 14 is inserted into the ?rst 
coupling member 4, the guide arm 16 is engaged With a 
guide groove (not shoWn) formed in the coupling member 4 
and thereby functions as a guide in the direction of insertion. 
The locking arms 18 are elastically deformed in vertical 
direction as vieWed in FIG. 3 so that distal ends 18A thereof 
may be releasably engaged With WindoWs 11 (See FIG. 1) 
formed in the ?rst coupling member 4 and thereby prevent 
the second coupling member 5 from being unintentionally 
retracted out from the ?rst coupling member 4. Referring to 
FIG. 1, the second coupling member 5 can be retracted from 
the ?rst coupling member 4 by depressing the distal ends 
18A of the locking arms 18 inWardly of the ?rst coupling 
member 4. 

The holding frame mechanism 15 of the second coupling 
member 5 has a frame 30 formed integrally With the insert 
14 and a movable locking piece 20 lying inside the frame 30. 
The frame 30 comprises a top portion 31 and a pair of lateral 
portions 32 depending from opposite ends of the top portion 
31 (See FIG. 4). The top portion 31 is formed With a WindoW 
33 adapted to receive the movable locking piece 20 and the 
respective lateral portions 32 are formed With bearing holes 
25. BetWeen the pair of lateral portions 32, a bridge 34 and 
a rotatable cylindrical pin 19 extend. The movable locking 
piece 20 has a pair of shafts 23 extending outWard from 
transversely opposite side edges of the piece 20, a plurality 
of springs 36 extending ahead of the shafts 23 and then 
curving inWardly of the frame 30, each describing substan 
tially an L-shape, and a second locking tooth 24 formed in 
the inner surface of the movable locking piece 20 behind the 
shafts 23. With the movable locking piece 20 received in the 
WindoW 33, the shafts 23 are rotatably supported by the 
respective bearing holes 25 and the springs 36 bear against 
the bridge 34 from above as vieWed in FIG. 2. 

Referring noW to FIG. 2, the rectilinear strap 3 is ?exed 
in U- or V-shape lying on its side With ?rst locking teeth 21 
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outside and draped around the pin 19 of the second coupling 
member 5 so that movement of the strap 3 relative to the 
buckle 6 in a direction indicated by an arroW 29 may slacken 
the strap 3. In order to prevent the strap 3 from being 
unintentionally slackened, an arrangement is provided that 
one of the ?rst locking teeth 21 of the strap 3 bears against 
the second locking tooth 24 formed on the movable locking 
piece 20 from the right as vieWed in FIG. 2. The strap 3 can 
be slackened by depressing a front end 20A of the movable 
locking piece 20 (See FIG. 2). Thereupon, the movable 
locking piece 20 rotates around the shafts 23 so that the 
springs 36 bearing against the bridge 34 may be elastically 
deformed and thereby the second locking tooth 24 may be 
?oated off from one of the ?rst locking teeth 21. In this Way, 
the strap 3 becomes movable in the direction indicated by 
the arroW 29 as Well as in the direction opposite thereto. 
Referring to FIG. 2, the strap 3 may be pulled in the direction 
opposite to the direction indicated by the arroW 29 to tighten 
the strap 3. Thereupon, an inclined rear surface 21A of the 
?rst locking tooth 21 bears from beloW against the second 
locking tooth 24 and causes the movable locking piece 20 to 
?oat against the biasing effect of the springs 36 so that the 
second locking tooth 24 may be disengaged from the ?rst 
locking tooth 21. 

FIG. 4 is a sectional vieW taken along a line IV—IV in 
FIG. 1 and illustrates sectional shapes of the rear end of the 
second coupling member 4 and of the draped strap 3. In the 
coupling member 5, the frame 30 presents, at least in the 
vicinity of its rear end, an inverted U-shaped section de?ned 
by the top portion 31 and the pair of lateral portions 32. 
Transversely opposite side edge portions 37 of the top 
portion 31’s loWer surface are adapted to bear against 
transversely opposite side edge portions 38 of the strap 3 
extending outWard beyond the ?rst locking tooth 21. A 
transversely middle Zone 39 of the top portion 31’s loWer 
surface is holloWed out by a dimension deeper than a height 
of the ?rst locking tooth 21 to form a depression opening 
doWnWard. While the strap 3 draped in U-shape normally 
tends to move elastically in directions indicated by arroWs 
40 in FIGS. 2 and 4 to restore its initial rectilinear state, it 
is not apprehended that the ?rst locking tooth 21 might come 
in tight contact With the loWer-surface of the top portion 31 
and/or the rear end of the top portion 31, i.e., a rear end 30A 
of the frame 30, even if the side edge portions 38 of the strap 
3 bears against the side edge portions 37 of the top portion 
31. This is because that the side edge portions 38 of the strap 
3 can smoothly slide along the side edge portions 37 of the 
holding frame mechanism 30 and the strap 3 can smoothly 
move in the direction indicated by the arroW 29 as Well as 
in the direction opposite thereto. In this manner, this inven 
tion can solve the problem left unsolved behind by the 
combination of buckle and strap of the prior art such that the 
locking teeth formed on the strap bears against the rear end 
of the buckle and prevents the strap from smoothly moving 
in its longitudinal direction. 
The combination of buckle and strap according to this 

invention is characteriZed by a unique arrangement such that 
the top portion of the holding frame mechanism has its inner 
surface holloWed out by a dimension suf?cient to avoid the 
anxiety that the locking tooth formed on the strap might bear 
against the holding frame mechanism as the strap moves in 
its longitudinal direction. This unique arrangement ensures 
that the strap can smoothly move in its longitudinal direc 
tion. 
What is claimed is: 
1. A combination of strap and buckle adapted to couple a 

heel strap to a foot pocket and at the same time to adjustably 
tighten said strap around a diver’s heel, Wherein: 



US 6,398,604 B1 
5 

said strap is formed on its one surface a plurality of ?rst 
locking teeth arranged intermittently in a longitudinal 
direction of said strap, each of said ?rst locking teeth 
extending in a transverse direction of said strap so as to 
leave transversely opposite side edge portions of said 
strap free from any tooth; 

said buckle comprises a sheath-shaped ?rst coupling 
member and a second coupling member releasably 
engaged With said ?rst coupling member and having 
front and rear ends, Wherein said second coupling 
member comprises an insert portion formed adjacent 
said front end so as to be releasably engaged With said 
?rst coupling member and a holding frame mechanism 
formed adjacent said rear end Within Which said strap 
is draped around so as to be movable in the longitudinal 
direction of said strap; 

said holding frame mechanism includes a movable lock 
ing piece pivotally supported by said holding frame 
mechanism, Wherein said movable locking-piece has a 
second locking tooth normally biased by springs to bear 
against said ?rst locking tooth and thereby to prevent 
said strap from moving in a direction in Which said 
strap is slackened and pivotally moved upWard aWay 
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from said ?rst locking tooth against the biasing effect of 
said springs, alloWing said strap to move in a direction 
in Which said strap is tightened, as said strap is pulled 
in the direction in Which said strap is tightened; and 

in the vicinity of said rear end, said holding frame 
mechanism presents an inverted U-shaped section 
de?ned by a top portion and a pair of lateral portions 
depending from transversely opposite side edges of 
said top portion Wherein a pin around Which said strap 
is draped eXtends betWeen said pair of lateral portions 
beloW said top portion and a loWer surface of said top 
portion has transversely opposite side edge portions 
bears against said strap disposed betWeen said loWer 
surface and said pin so that the transversely opposite 
side edge portions of said strap extending outside said 
?rst locking teeth may slidably move and transversely 
middle Zone of said loWer surface of said top portion is 
holloWed out upWard by a dimension deeper than a 
height of said ?rst locking teeth so that said ?rst locking 
teeth can move in the longitudinal direction of said 
strap. 


